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Abstract 



PROBLEM TO BE SOLVED: To prevent the peeling of an electrode lead and a seal section, prevent a 
liquid leal<age, and improve the shelf life by applying the chromate process as a surface treatment to 
the electrode lead before it is connected when the electrode lead connected to an electrode is extracted 
to the outside through the seal section. 

SOLUTION: A surface treatment 4 is applied to the surface of a positive electrode lead 5, particularly 
the surface of the portion to be kept in contact with a seal section, via a finishing agent, and the 
connection between a sealing material 6 and positive electrode lead 5 is improved. The chromate 
process capable of most increasing the connection to the sealing material 6 is applied as the finishing 
agent, and the process of a chromate, particularly an acceleration type chromate, among alkali- 
chromate, chromate, and phosphoric acid- chromate has the highest connection to the sealing material 
6 as the chromate process. When ultrasonic welding is used as, the connecting means between the 
positive electrode lead 5 and a positive electrode, the film generated by the surface treatment is broken, 
and the positive electrode lead 5 and positive electrode can be directly welded together. 
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(Concise explanations in relevancy) 

Japanese laid-open patent publication No. HlO-3 12788 

Laid-open on November 24, 1998 

Title of the invention : FLAT BATTERY 

Japanese laid-open patent publication No. 10-312788 discloses chromate-treatment 
to surfaces of the lead terminals to form anti-corrosion coating films on the surface of the lead 
terminals. The anti-corrosion coating films may prevent corrosion by the fluorine acid, for 
obtaining a desirable high sealing reliability. 

The chromate-treatment is superior than other surface treatments in view of the 
anti-corrosion property. The chromate treatment is carried out by using hexavalent chromium 
(Cr(VI)) which is harmful substance, for which reason in the environmental viewpoint, it is 
desirable to use chromium-free surface treatment. 

Japanese laid-open patent publication No. 10-312788 also discloses that the surface 
treatment is selectively carried out only to the sealing portion of the led terminal in 
considerations of a possible dissolution of the coating film into the electrolyte and also of a 
possible defect of welding the lead terminal to the electrode of the battery element, whereby the 
welding defect causes the contact resistance. For carrying out the selective surface treatment, it 
was proposed that the coating film is selectively polished or dissolved, or proposed that the 
surface treatment is carried out by using a mask of a tape, for example, a mending tape. Those 
additional processes makes it difficult to achieve the efficient productivity. 
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